Abstract-Maximal growth rates of 15 Antarctic phytoplankton species at 0°C ranged from 0.32 to 0.72 d-l, showing only a weak dependence on cell size. Comparisons were made with two models for size dependence of temperature-corrected rates of maximal growth, Schlesinger's general phytoplankton model predicts a strong size dependence of growth rates and grossly underestimates the maximal growth rates of the larger species, but gives reasonable estimates for the smallest ones. Banse's marine diatom model assumes a weak size dependence of growth rates and gives generally better predictions.
Specific metabolic rates, including per capita growth rates, tend to decrease with body size and with temperature. Predictive ecologists (sensu Peters 1986 ) hope that such rules can be turned into predictive equations by regression analysis. Such equations could eventually save the work of experimental analysis of ecophysiological properties of individual species. Among other generalizations, Peters (1983) claimed that all kinds of specific metabolic rates should decline with the -0.25th power of body weight, irrespective of taxon and habitat. Peters (1986) explicitly advocated this approach as a remedy for the slow progress in ecology and suggested that in-depth studies in comparative physiology and ecology could be replaced by large-scale surveys of easily measurable parameters and subsequent regression analysis. His claim critically rests on the "predictive" character of the regression equations, i.e. on their applicability to new, independent data. Otherwise, regressions are only a posterior-i fits to already existing data (i.e. hindcasts instead of forecasts). Antarctic phytoplankton contain several extremely large species and are always exposed to extremely low water Acknowledgments I gratefully acknowledge financial support by the Deutsche Forschungsgemeinschaft, technical assistance by B. Benz, and the constructive efforts of two temperatures (-1.9" to 2°C). Here, they are used as subjects upon which to test the claim of predictability.
The hrnax were obtained from bioassay experiments I performed during expedition ANT-VI/2 of the RV Polarstern from 20 October to 19 December 1988 in Bransfield Strait, the adjacent regions of Drake Passage, and the northwestern margin of the Weddell Sea. The main purpose of the experiments was to test for nutrient limitation of phytoplankton growth rates. Water samples were taken from the 10-m depth, large zooplankton removed by a 500~r.Lrn screen, and the remaining plankton suspension was diluted threefold by filtered (0.45 hrn) water from the same depth in order to avoid ending the exponential growth phase during incubation. Two subsamples received no nutrient addition, three subsamples received individual additions of Si, P, or N, respectively, three subsamples received all pairwise combinations, and one subsample received the triple combination. The bottles were incubated at OOC, at a 20 : 4 L/D cycle (near to ambient conditions) and 160 PEinst me2 s-l PAR (daylight fluorescent tubes) during the light phase measured in the center of the culture bottles. This irradiance is well within the range of saturating light characteristic of phytoplankton from this region and season (Tilzer et al. 1985) . Growth rates were calculated from cell counts performed on days 0, 2, and 5. Growth rates were calculated according to the equation p = (In N2 -In Nlj/(t2 -tl).
(1) If no significant nutrient effect was found, growth rates in all bottles were considered to be maximal. If there was a significant nutrient effect, only growth rates in the bottles supplemented with the limiting nutrient were considered maximal. The magnitude of the nutrient spike (100 FM N03-, 3 PM PO43-) and the dilution of the plankton samples before incubation make nutrient reviewers. Eleven experiments were performed. All possible artifacts of the method can only lead to an underestimate of prnax and thus would de-emphasize the effect under discussion. Algal body size was determined as cell volume by approximation to the nearest standard geometric solid. Conversion to cellular carbon was performed according to Strathmann's (1967) nonlinear equations for vacuolate diatoms and nonvacuolate other algae.
Maximal growth rates ranged from 0.32 to 0.71 d-l (Table 1) . There was no significant difference between growth rates calculated for the O-2-and 2-5-d intervals. Therefore it can be assumed that the algae had not entered the stationary phase during the course of the incubations. The maximal growth rates of the phytoplankton species showed only a weak dependence on size:
r2 = 0.33; P < 0.01, with 95% C.L. of -0.02 and -0.14 for the exponent, or CL max = 0.786V-".066, 
lumps freshwater and marine species of diverse taxonomic and geographic origin. There is no disclaimer against the use of this equation for certain taxa or certain habitats. Neither can such a disclaimer be found in the book of Peters (1983) where this equation is cited as being consistent with the -0.25 rule. Where the original data had not been obtained at 2O"C, Schlesinger et al. corrected for temperature by using a Q 1o of 1.88 (Eppley 1972) . Where body size had originally been measured as cell volume instead of carbon, Schlesinger et al. used Strathmann's (1967) nonlinear conversions for vacuolate diatoms and nonvacuolate other algae. Banse (1982 , not cited by Peters 1983 provides an alternative equation for 20°C that is, however, restricted to marine diatoms: P max = 3.02 W-0.13. species achieved maximal growth rates slightly less than predicted without temperature correction by Schlesinger et al., but clearly in excess of the temperature-corrected predictions (Fig. 1) . The smaller the algae, the closer the real pm, was to the temperature-corrected prediction. Real and predicted rates for the smallest species (Nitzschia cylindrus) are almost identical.
After temperature correction, Banse's equation is much closer to reality, although it also underestimates the maximal growth rates of the five largest species. Banse's 95% C.L. ofthe exponent (-0.05 to -0.2 1) show wide overlap with the confidence limits of the exponent of Eq. 2. A similar equation by Blasco et al. (1982) is not discussed here, because it is almost identical with Banse's.
The maximal growth rates reported here are usually higher than the values reported for congeneric but unidentified species by Spies (1987) . It may be doubted, however, whether the light intensity of 45 PEinst m-2 s-l used by Spies was really saturating.
The choice of Qlo might be criticized.
Normally it is used to predict physiological rates of the same organism at changed temperatures, not to predict the physiological rates of organisms that permanently live in a different temperature regime. However, a better-than-predicted performance of Antarctic algae under cold conditions may be taken as a first indication of adaptation to low temperatures. I chose Eppley's Qlo first because it was also used by Schlesinger et al. for their temperature corrections and second because it is the smallest value available in the literature. Goldman and Carpenter (1974) for instance, suggest a Qlo of 2.08, but their data set includes no low temperatures. Choice of a higher Qlo would have made the discrepancy even bigger. Moreover, a different Qlo would have only affected the location of the regression line in a log-log plot, not the slope. A further bias could have been caused by excluding only grazers ~500 pm from the experiments. Smaller grazers selectively feeding on the smaller algae would have led to an underestimate of the growth rates of the smaller algae and thus to an underestimate of size dependence. Within the subsamples used for algal counts, however, such grazers were not found. If there were still some of them, it would imply a slightly stronger size effect but also a slightly weaker temperature effect, i.e. it would imply that small Antarctic algae also grow faster than predicted. Except for counting errors, all mistakes in my experiments could have led only to an underestimate of pm,,.
In summary, the data presented here support the conclusions of Banse (1982) and Blasco et al. (1982) that marine diatoms show only a weak size dependence on maximal growth rates. Peters' claim that all specific metabolic rates should decline with the -0.25th power of body size is not supported. Moreover, the data cast doubt on the downward extrapolation of temperature dependencies to organisms that permanently live in extremely cold water.
